Introduction
In an earlier study (Erlat and Erlat, 2003) we considered the measurement of intraindustry trade (IIT) for the Turkish manufacturing industry using 3-digit SITC, Rev. 3 data and also focused on the share of intra-industry trade in new trade; namely, marginal intraindustry trade (MIIT). But in those measurements, we had not differentiated between the trade of goods of similar quality and the trade of goods of different quality. The first type of IIT is called horizontal IIT (HIIT) while the second type is referred to as vertical IIT (VIIT). It is found that VIIT is almost always dominant in the IIT of all countries, be they developed or less developed. This dominance, however, is weaker in developed countries, (see, e.g., Greenaway et al (1994) for the UK) as opposed to less developed or emerging market economies (see, e.g. Aturupane, Djankov and Hoekman (1999) for the Eastern European countries). For Turkey, being an emerging market economy, the VIIT component would be expected to be more important.
In fact, in two studies of a rather limited nature (Erk and Tekgul, 2001 and Lohrman, 2002) this was the conclusion reached. These studies, however, covered a rather short period (1993) (1994) (1995) (1996) (1997) (1998) (1999) for Erk and Tekgul, 1991 , 1995 for Lohrman) and did not utilize trade data at as low a level of aggregation possible so that it corresponds to "goods" rather than "sectors". In the present study, we intend to make up for both of these shortcomings by using SITC, Rev. 3 data at the 5-digit level and by covering a substantially longer period, namely 1987-2001. Hence, in Section 2 we describe the methodology utilized. In Section 3 the data are explained and, in Section 4, the empirical results are presented. The conclusions are given in Section 5.
Methodology
There, apparently, are two competing methods to decide the rate of intra-industry trade (IIT). One is due to Grubel and Lloyd (1971) (GL) and the other, to Fontagné and Freudenberg (1997) (FF) . The GL approach is based on measuring the trade overlap for a given industry. Letting X ijt stand for the exports of good i of industry j at time t and M ijt stand for the import of this good for industry j, at t, the GL index for the i th good is obtained as
and lies between 0 and 1, with values close to unity indicating a high rate of IIT for good i.
On the other hand, the FF index is based on comparing the extent to which the minimum of the pair (X ijt , M ijt ) covers the maximum. Formally, the j th good is taken to exhibit a meaningful level of IIT if
where ξ is suggested by FF to be 10%.
However, in decomposing IIT into vertical (VIIT) and horizontal (HIIT) components, both approaches use the same criterion. They follow Abd-el-Rahman (1991) 
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In addition, the first inequality in (4) implies that VIIT is low-quality (LQVIIT) while the second inequality implies that it is high-quality (HQVIIT)
In the present paper, following Greenaway et al (1994 Greenaway et al ( , 1995 Greenaway et al ( , 1999 we shall base our analysis on the GL approach, postponing the use of the FF index for future research. The goods will be represented by 5-digit SITC sectors. The results will be presented at various levels of aggregation. These aggregate values will simply be the weighted averages of the The decomposition of the GL index into vertical and horizontal components, and the vertical component into high and low quality components will be done at aggregate levels.
Hence, denoting the corresponding GL-indexes for VIIT and HIIT, respectively, as 
The Data
The data on foreign trade have been obtained from the State Institute of Statistics.
They cover the period 1987-2001 and are classified in terms of SITC, Rev. 3., at the 5-digit 1 In doing so we are also heeding the warning of Greenaway and Milner (1983) to the effect that using the aggregated X and M values instead would lead to an upward bias in the calculation of the GL values.
level. They comprise the X and M flows both in terms of kilograms and in terms of $US. Unit values are obtained as the ratio of these two flows.
Empirical Results
The empirical results are presented in three levels; for the country as a whole, for a five-way classification of the trading sectors and for the sectors at the 3-digit level. All three levels of aggregation have been done using the expression in equation (5) above.
The five way classification is due to Yilmaz (2002) , inspired by the work of Hufbauer and Chilas (1974) , and has been used by us in previous work (e.g., Erlat and Erlat (2003) , Erlat and Erlat (2006) 
as difficult-to-imitate research-intensive goods(DIRG)
The details of this classification are given in the Appendix.
We present the aggregate results in a series of graphs. In Figure 1 , we have the GL indexes for total trade and for the five subgroups specified above. We note that IIT for the country as a whole does not exceed 30% and its highest level (27.92%) is reached in 2001.
There appears to be a decline in the level of overall IIT from 1987 to 1993, showing a jump in 1994 (during which Turkey went through a financial crisis) and then starting to increase from 1995 onwards.
Of the subgroups, we find that the rate of IIT in the capital-intensive goods sectors is uniformly higher than total IIT throughout the period under consideration. It also reaches its highest level of 43.11% in 2001, but moves around 25% from 1990 to 1998. The IIT of labour-intensive goods also moves above total IIT but never exceeds 30% and only rises above the IIT of CIG in 1991 , 1997 and 1998 . In fact, it shows a mild decline after 1996.
Of the subgroups with rates of IIT below total IIT, the performance of difficult-toimitate research-intensive goods is the most interesting. It starts at a level above total IIT but where it levels off at around 15%.
Turning to the decomposition of IIT into its vertical and horizontal components, the remaining graphs contain the plots of the GL indexes for overall IIT and its decomposition into horizontal IIT and into high and low quality vertical IIT. We start, in Figure 2 , with total IIT and immediately note that low quality vertical IIT dominates both high quality vertical and horizontal IIT. In fact, LQVIIT is the prime mover of the steady increase in total IIT from 1993 onwards. It reaches its highest value of 18.38% in 2001. We also find that horizontal IIT fluctuates around 5% and that it dominates high quality vertical IIT at almost all points.
HQVIIT, in general, fluctuates between 3 and 4%. The situation for RMIG is given in Figure 3 . The domination of LQVIIT is not for the period as a whole but takes place after 1991. It never exceeds 10% and reaches its highest level of 9.51% in 1999. It contributes to the upswing in IIT after 1996 but, it appears that this upswing is affected more by the increase in HIIT. In fact, HIIT overtakes HQVIIT in 1998 after this upswing and remains above it until the end of the period. But, for the period as a whole, the dominating roles of HIIT and HQVIIT change place quite often. Except for a high of 8.98% in 1987 for HQVIIT and 5.41% for HIIT in 1990, when both exceed LQVIIT, these series fluctuate around 3%. The final set of aggregate results is at the 3-digit level and is presented in whole and for the last three years. We then chose those sectors that exceeded the larger of the corresponding full period or last three-year average GL's for total trade and for the trade of each subgroup. Finally, from among these sectors, we chose the ones that exhibited average GL values greater than 50%. Of the five CIG sectors only "625 Rubber tyres, etc." has an average GL value that exceeds 50% for the period as a whole and for the last three years. LQVIIT is dominant in this case; in fact, it is dominant in all five cases.
There are two sectors each in EIRG and DIRG and the average GL values of none of these sectors exceed 50% for the period as a whole and LQVIIT is dominant in all of them.
Conclusions

1.
At the highest level of aggregation, namely, at the country level, we found that IIT showed a steady increase from 1993 onwards and reached its highest level (for 1987-2001 ) at the end of the period.
2. In terms of the rate of IIT for the five subgroups, we found that the rates for capitalintensive goods and labour-intensive goods were above that for total IIT after 1998. The rates of IIT for raw-material intensive goods and easy-to-imitate research-intensive goods were below that of total IIT.
3. The decomposition into vertical and horizontal components showed almost a uniform picture for total and subgroup IIT; VIIT dominated HIIT in all cases.
4. As to the decomposition of VIIT into high and low-quality components; we note that LQVIIT dominates and show a steady increase from 1993 onwards. It is difficult to say the same thing for HQVIIT which shows a decline from 1989 onwards and falls below the rate of HIIT after 1992.
5. The dominance of LQVIIT is also evident in the subgroups but the patterns vary between subgroups. In case of REMIG the dominance is almost for the whole period as it is for EIRG and DIRG but for LIG the dominance is taken over by HIIT for 1991 HIIT for -1993 Similarly for CIG, HIIT is dominant for 1988, 1989, 1993 and 1999. 6 . It is interesting to note that HQVIIT exhibits the lowest level for this period, both for total IIT and for the subgroups except DIRG where it dominates HIIT except for 2000.
One does, however, observe a growth in its level from 1999 onwards in almost all cases. What we observe for HQVIIT for most of the period is the reverse of what has been observed for the UK (Greenaway et. al, 1995) , Spain (Blanes and Martin, 2000) and Portugal (Crespo and Fontoura, 2004) , where HQVIIT steadily increases and even overtakes LQVIIT. Whether what we observed for Turkey beginning in 1999 will develop into a similar trend is yet to be seen.
7. When we consider the 3-digit sectors with IIT rates exceeding 50% we find that the highest number of such sectors is in LIG with RMIG coming in second. What is interesting to note, however, is that CIG and DIRG, which have IIT levels higher than total IIT, only have 5 and 2 sectors, respectively, with average GL values greater than 50% and only in the last three years. Of course, the number of sectors with average GL levels exceeding the average overall GL or three-yearly GL are high in these two subgroups and this is not surprising in view of our remarks in item (2) above. In terms of decompositions, we note that, in all 3-digit sectors given in Table 2 , VIIT and its low-quality component dominates, except for "248 Food, etc."
and "291 Crude animal materials, n.e.s." in RMIG where HQVIIT dominates, "652 Cotton fabrics, etc." and "654 Other textile fabrics, woven" in LIG where HIIT dominates.
8. The fact that the rate of total IIT does not exceed 30% for the period under study is further confirmation of the conclusion we had reached in Erlat and Erlat (2003) 
